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This: invention" comprises improêmèfits- in- or 
relating tO themanufctureof papë 
Paper is ordinarily manufacre from the 
varouS forms of flbrous cellulosiCmaerials such 
aswood pulp; rags, sisal  fibres and the kë: 
fibres are beaten in water to form a pÏP and 
the  betig' givesthem  qliy .f aesio so 
tat- when thë pUlp conaîng  the is  drined 
on a poro sface the fibres felt togethë= ad 
bëcmë:  Cohetefit" sheet: F0tsbmêfirosës it 
wod bé ädvntgèouS fO-have soiule pPers. 
Cellose fibres are not soluble in water 0P Wek 
acids or assi PperS af6 ruade which are 
ca]led: "solfible" bt tHisonl9 means that they 
become so sort in water as fo be readily disinte- 
grated and trêVePt t0 the stäte of pp. Paper 
m0re0ver, is readily inflammable and for many 
purposes a non-inflammable papei « w0d be of 
great advantage. 
If is an object of the present invention to pro- 
videpper which affords thë Sdvantage s 0Ig61U - 
biEtyo ofresistancë t0 flrë'6f b'0th. 
Accorgto- the- preefi%ïfi9èhtion a Pfocëss 
o: production ofpspconsist lfi 
ioluble algic flbres comminUting them and 
making them into a pulp in water, rendering 
the adherent so as to  be capable of felting 
gëthe in%o s. coherent Sheet by the introdùction 
iflt0 tHe p]p ofa swelng agent which causes 
the alginic fibres to sWëI1 and bècme sticky in 
water, and then making PaPe from the. pulD so 
prëpared. 
Wate=ioluble alffic bres do. hot become 
Càpblé of feltin wen beaten IR watéz, 
i o say, alhouffh a mat of .sch fibres, may e 
produced on a screen, if Willnot holdtoffether 
when drained and dried because there is no tend- 
ency for one fibre fo aere fo another. There 
therefore is a fundamental distinction between 
the process accornff fo the present invention 
and the ordinm procedure of paper makinff, in 
that the fibres must be brouffht into a feltable 
condition, not by beatinff but by the adoEtion fo 
the pulp of a swellinff affent. 
bres of calcium alnae are soluble in weak 
alkalis such as a i% solution of sodium car- 
bonate. We bave round however that If a sodium 
carbonate solution is ruade sciently weak if 
can be used as a swelnff affen fo swel] he outer 
sface of calcium alffinate fibres without dis- 
solnff the fibres, and that this combination of 
calcium alate with sodi carbote used as 
a swelnff affent is particularly advantaffeous for 
the ppose of the present invention. Calcium 
snate is also non-inflasblthat is, if does 

n0 bui:ri Witti a flàë Or P0pRgat 
alth0ugh if ma char-dèr At.. 
paPer marie from fiféS .of clciUm aifiRt ïS 
non-inflammable and if tréàted wit allais 
 stronger than tat usëd sa Swelng gëfi 
mking thë papë; if dan egsily e whb 
solved tNeein. ë ifiyënion i n0t 
limi-ëd t the empiètent of cibim nà:e 
s flbre o mRny other  al$iàtes sddh 
lO alginate», ,zïficalginate, 
aginaté 'and fiyëtë' Wih:a '- 
inlfilé' hae ëeh s. A' gitàble 
any particular Rlgiic flbë ii e 5fië weh 
tdS 6 diSsolve të fibre: bU iS eibyëd- ina 
15 strèEth suffiient lç: within the fie 
mènt eploYèd, t6ct drflCigllythëebfi sb as 
to sweH the outer laeri Agent mitble: 
trial for ts purpose: ch be sëlectedccbrding 
fo the kno chemicl rèries o: ihë algi- 
20 natès. For exemple; coë alglnte is rëbn- 
sivë.to ammoniU Ph0shgte Choï' 
nate is resistant to alkHs. Not 11 ali-fie ae 
non-inflammable,  ff n ihmmabiè aifnte 
is employèd of coursë thë: rtin p-ef wfil 
25prtke of this proPëry. Thë dctal stfeng.th 
of the swëliing agèfit in fi pàicular  case will 
dPènd upon a  hmbef-of fàctors ificludngthe 
èeratùre, te" tië o'f: tëatefit and: the 
hhfdess of Water" elëd . An exaie of 
30 sccesful treatmen nd ifitS forthat.càse 
ar:eherèinafter se foth nder othër, condf- 
fions a simple preinaf ttl,wiliffiCè t0. 
termine the best strëfith td obtin the-desired 
results. 
3 The' alnic flbfës, be produce fom 
knvfi alginie ffi :of-stg]éfiBres, b'y Cutïng--or 
othewie. 
By vaing the concentration of kali or other 
sweng agent, if is possible to control the 
40 amount of binding or aesion which takes place 
between adjacent fibres, and thus to vary the 
characteristics of the restant paper. The 
quahty of e per may also be vied by alter- 
ing the length of the alginate fibres employed. 
45 In the absence of an alkali or other swelhng 
agent there is no aesion between the fibres of 
the paper and if too great a concentration of 
alkali is employed, the fibres become too weak 
and swollen to be handled conveently. 
50 The foHong example illustrates one applica- 
tion of the process: 
Example 
Calcium alginate fibres, coisting of wte 
S from the production o alginate staple fibres 
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use in spinning yarns, were taken, chopped up 
fine and dispersed with tap water to forma pulp 
so as to produce a suspension containing 3 grains 
of calcium alginate fibre in each 300 millilitres 
of water. The water employed had a hardness 
of 32 °, that is to say it corresponded to the pres- 
ence of 32 parts of CACO3 per 100,000 of water. 
0.2 grain of sodium carbonate was added for 
each 300 millilitres of the above-described algi- 
nate-containing pulp, and the pulp was kept 
stirred ata temperature of 60-70 ° F. for 30 min- 
utes. The quantity of sodium carbonate stated 
is suflicient to convert from 15% to 20% of the 
calcium alginate to sodium alginate. Suflicient 
of this suspension was ruade up to flll a shallow 
var, and a sieve covered with a piece of No. 1 fllter 
paper was immersed in the suspension so as to 
be fllled with the pulp, removed with shaking in 
the usual way fo cause the fibres to mat together, 
drained and the resuRing flltered paper was 
transferred fo a wire gauge drainer and dried 
thereon, and then hot-pressed to produce a 
strong hand-marie paper sheet. 
In carrying out the process by steps similar 
to those described in the foregoing example if 
bas been round that 0.4 grain of sodium car- 
bonate represents approximately the upper limit 
of alkali concentration for a fibre suspension 
consisting of 3 grams oï calcium alnate fibres 
in 300 millilitres of water. When 0.50 gram were 
added the fibre became too swollen to handle 
and was discarded. 0.40 grain gave a parchment- 
like paper and smaller quantities softer and 
weaker papers. It is to be expected that with 
harder water slightly more sodium carbonate 
would be required. This quantity corresponds to 
the conversion of 50% fo 55% of the calcium 
alginate to sodium alginate. 
If should be noted that although calcium 
alginate fibre is a preferred starting material for 
the production of these alginate papers, other 
fibres made from alkali-soluble, but water-in- 
soluble alginates may equally well be used. In 
the example described above, sodium carbonate 
was used as the swelling agent. In place of this 
compound when using calcium alginate fibres 
any oï the water-soluble salts oï the alkali 
metals, or ammonium, or magnesium which yield 
insoluble calcium salts may be used. Ail that is 
required of a swel]ing agent for any wa.ter in- 
soluble alginate is that it be capable of causing 
partial conversion of the water-insolub!e alginate 
fo a water-soluble alginate. 
We claire: 
1. A process of making paper which consists in 
taking water-insoluble alkaline-earth alginate 
fibres, reducing them to the form of a short- 

4 
fibre aqueous pulp, introducing a soluble alkali 
salt of an anion which will form an insoluble salt 
with the alkaline earth in the insoluble alglnate 
fibres, in sufficient quantity to combine with from 
5 15% to 55% of the alkaline earth, thus causing 
the fibres t0 swell, and then causing the fibres to 
ïelt together to make paper. 
2. A process of making paper which consists 
in taking water-insoluble alkaline-earth alginate 
10 fibres, reducing them to the form of a short-fibre 
aqueous pulp, introducing sodium carbonate in 
suiïicient quantity fo combine with from 15% to 
55% of the alkaline earth in the alginate and 
thus causing the alginic fibres to swell, and then 
15 ïelting the fibres together to form paper. 
3. A process of making paper which consists 
in taking calcium alginate fibres, reducing them 
to the form of a short-fibre aqueous pulp, intro- 
ducing sodium carbonate in sufficient quantity to 
2O combine with from 15% to 55% of the calcium 
in the alginate and thus causing the alginic fi- 
bres to swell, and then ïelting the fibres together 
to form paper. 
4. A process as claimed in claire ii wherein 
2.5 the paper aÏter being felted and drained is hot 
pressed. 
5. A process as claimed in claire 2, wherein the 
paper aïter belng felted and drained Is hot 
pressed. 
0 6. A process as claimed in claire 3, wherein the 
paper after being felted and drained is hot 
pressed. 
ARTHUR JOHNSON. 
EDWIN GEORGE MILLATT. 
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